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(54) THERMAL TREATMENT DEVICE AND TEMPERATURE CONTROLLING 
THEREOF 

(57)Abstract: 

PURPOSE: To accurately and quickly control a thermal 
treatment device in temperature by a method wherein a 
work temperature and the dynamic characteristics of a 
temperature sensor are taken into consideration. 
CONSTITUTION: The temperature of a work is 
estimated by a wafer temperature estimating device 1 8b 
basing on temperature data detected by a temperature 
sensor installed inside a reaction oven 4 by the use of 
an estimation formula which is previously approximated 
as a primary or secondary time-lag system using dummy 
wafers. A heating means 5 is controlled in output so as 
to make this estimate equal to a required temperature, 
so that the reaction oven can be more accurately and 
quickly controlled in temperature. 
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(54) THERMAL TREATMENT DEVICE AND TEMPERATURE CONTROLLING METHOD THEREOF 



(57)Abstract: 

PURPOSE: To accurately and quickly control a thermal treatment 
device in temperature by a method wherein a work temperature 
and the dynamic characteristics of a temperature sensor are taken 
into consideration. 

CONSTITUTION: The temperature of a work is estimated by a 
wafer temperature estimating device 18b basing on temperature 
data detected by a temperature sensor installed inside a reaction 
oven 4 by the use of an estimation formula which is previously 
approximated as a primary or secondary time-lag system using 
dummy wafers. A heating means 5 is controlled in output so as to 
make this estimate equal to a required temperature, so that the 
reaction oven can be more accurately and quickly controlled in 
temperature. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the thermal treatment equipment for heat-treating the processed object arranged in the processing 
interior of a room with the raw gas which carried out the temperature up with the temperature control means 
installed in the exterior of the processing room, and was introduced into the processing interior of a room The 
presumed machine which presumes the temperature of a processed object dynamically based on the signal from 
the temperature detection means currently installed in the interior and/or the exterior of said processing room, 
The thermal treatment equipment characterized by having a temperature selector for calculating and controlling 
the output of said temperature control means based on said time series data based pn estimate with the presumed 
machine. 

[Claim 2] Presumption of the temperature of a processed object with said presumed machine is performed by 
the degree type, and it is [Equation 1]. 
W (n) =|W</j-0 

However, estimate of whenever [ processed temperature / in / a W(n):time / n ]; 

T(n): Measurement temperature by the temperature detection means [ in / a time / n ]; 

aO — ak: Constant which specifies the dynamic characteristics of measurement temperature and whenever 

[ processed temperature ]; 

The thermal treatment equipment according to claim 1 which comes out, exists and is characterized by being 
beforehand gained by performing the same heat treatment substantially with a processed object to the dummy 
wafer with which the constant (aO — ak) which specifies the dynamic characteristics of measurement 
temperature and whenever [ processed temperature ] was equipped with the temperature detection means. 
[Claim 3] A thermal treatment equipment given in either of claims 1 or 2 which divides said processing room 
into two or more heating zones, and is characterized by forming the presumed machine which corresponds for 
every heating zone, and a temperature selector. 

[Claim 4] The temperature up of the processed object arranged in the processing interior of a room is carried out 
with the temperature control means installed in the exterior of the processing room. In heat-treating with the raw 
gas introduced into the processing interior of a room of **, the dynamic characteristics of the temperature of the 
interior of a processing room and/or the exterior and whenever [ processed temperature ] is acquired 
beforehand. The temperature control approach of a thermal treatment equipment which presumes whenever 
[ actual processed temperature ] based on the dynamic characteristics, and is characterized by controlling the 
output of said temperature control means based on the estimate. 

[Claim 5] Presumption of whenever [ processed temperature ] is performed based on a degree type, and it is 
[Equation 2]. 

W (n) 

However, estimate of whenever [ processed temperature / in / a W(n):time / n ]; 

T(n): Measurement temperature by the temperature detection means [ in / a time / n ]; 

aO — ak: Constant which specifies the dynamic characteristics of measurement temperature and whenever 

[ processed temperature ]; 

The thermal treatment equipment according to claim 4 which comes out, exists and is characterized by being 
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beforehand gained by performing the same heat treatment substantially with a processed object to the dummy 
wafer with which the constant (aO - ak) which specifies the dynamic characteristics of measurement 
temperature and whenever [ processed temperature ] was equipped with the temperature detection means. 
[Claim 6] A thermal treatment equipment given in either of claims 4 or 5 which the heating field by said 
temperature control means is divided into two or more zones, the dynamic characteristics of the temperature of 
the interior of a processing room and/or the exterior and whenever [ processed temperature ] is searched for for 
every zone, and whenever [ actual processed temperature ] is presumed based on each dynamic characteristics, 
and is characterized by controlling the output of the temperature control means corresponding to each zone 
based on the estimate. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a thermal treatment equipment and its temperature control 
approach. 

[0002] , 
[Description of the Prior Art] From before, in order to carry out the laminating of a thm film or the oxide film to 
the front face of the semi-conductor wafer which is a processed object or to diffuse an impurity in a semi- 
conductor production process, a CVD system, oxide- film formation equipment, or dispersion equipment is used, 
and recently, in order to perform high processing of precision, the heat treating furnace of a vertical mold is 
used. Generally the heat treating furnace of this vertical mold arranges the tube furnace for heating 
perpendicularly, and the coil which consists of a quartz etc. is formed into this tube furnace (processing room). 
The boat which held processed objects, such as many semi-conductor wafers, in the lengthwise direction in the 
level condition is raised with a suitable lifting device, and it carries in within [ above-mentioned ] a reaction, 
and it is constituted by the suitable reactant gas introduced into the processing interior of a room so that 
predetermined heat treatment of oxide-film formation etc. may be carried out in a furnace. 
[0003] And although it is necessary to control processing of a semi-conductor wafer front face by high degree 
of accuracy with improvement in the speed of an integrated circuit, and high integration, it is important to raise 
the precision of the temperature control at the time of heat-treatment for that purpose. For example, while 
raising the semi-conductor wafer which is a processed object for a short time to predetermined temperature, for 
example, the predetermined temperature from 500 degrees C, for example, 1000 degrees C, it is necessary to 
hold to predetermined temperature, for example, 1000 degrees C, and to make it descend to predetermined 
temperature, for example, 500 degrees C, again after processing termination during processing for a short time. 
[0004] By the way, with the configuration of the conventional vertical mold heating furnace, since temperature 
of a processed object cannot be measured directly during processing, using the temperature detection means 
installed in the interior and/or the exterior of a processing room, the temperature in a furnace or the temperature 
of a processed object is presumed indirectly, and the approach of controlling the temperature is adopted. 
[0005] On that occasion, the temperature data measured by the temperature detection means installed in the 
interior and/or the exterior of a processing room were statically compared with the temperature data of a 
processed object, it asked for the profile of laying temperature, and the output of a temperature control means 
was controlled by the conventional temperature control approach along with the profile. 
[0006] * 

[Problem(s) to be Solved by the Invention] However, in fact, since the temperature of the interior of whenever 
[ processed temperature ], and a processing room or the exterior changes and does not necessarily go, 
maintaining the static characteristic mutually When whenever [ processed temperature ] was presumed only 
paying attention to those static characteristics and the output of a heating means was controlled, deviation arose 
between whenever [ processed temperature / which was presumed to be whenever / actual processed 
temperature ], and exact and quick temperature control could not be performed, but it had become a problem. 
[0007] The place which this invention is made in view of the trouble which the above conventional thermal 
treatment equipment and its temperature control approach have, and is made into the purpose is a thing which 
can perform control of whenever [ more exact and quick processing room air temperature ], or whenever 
[ processed temperature ] and for which new, the improved thermal treatment equipment, and its temperature 
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control approach are offered by taking into consideration dynamic characteristics with the temperature of the 

interior of whenever [ processed temperature ], and a processing room, and/or the exterior. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention according 
to claim 1 In the thermal treatment equipment for heat-treating the processed object arranged in the processing 
interior of a room with the raw gas which carried out the temperature up with the temperature control means 
installed in the exterior of the processing room, and was introduced into the processing interior of a room The 
presumed machine which presumes the temperature of a processed object dynamically based on the signal from 
the temperature detection means currently installed in the interior and/or the exterior of said processing room, It 
is characterized by having a temperature selector for calculating and controlling the output of said temperature 
control means based on said time series data based on estimate with the presumed machine. 
[0009] Moreover, it is desirable to use a degree type like, in [ according to claim 2 ] presuming the temperature 
of a processed object with the above-mentioned presumed vessel, and it is [0010]. 
[Equation 3] 
W (n) =goiT(w-/) 

[001 1] However, estimate of whenever [ processed temperature / in / a W(n):time / n ]; 

T(n): Measurement temperature by the temperature detection means [ in / a time / n ] ; 

aO --ak: Constant which specifies the dynamic characteristics of measurement temperature and whenever 

[ processed temperature ]; 

It comes out, and it is and being gained beforehand is desirable by performing the same heat treatment 
substantially with a processed object to the dummy wafer with which the constant (aO - ak) which specifies the 
dynamic characteristics of measurement temperature and whenever [ processed temperature ] was equipped 
with the temperature detection means in that case. 

[0012] In a configuration of having divided the processing room into two or more heating zones like according 
to claim 3, it is desirable to form and carry out temperature control of the presumed machine and temperature 
selector which correspond for every heating zone further again. 

[001 3] Furthermore, the temperature up of the processed object which has been arranged in the processing 
interior of a room according to claim 4 is carried out with the temperature control means installed in the exterior 
of the processing room. In heat-treating with the raw gas introduced into the processing interior of a room of **, 
the dynamic characteristics of the temperature of the interior of a processing room and/or the exterior and 
whenever [ processed temperature ] is acquired beforehand. Whenever [ actual processed temperature ] is 
presumed based on the dynamic characteristics, and the temperature control approach of a thermal treatment 
equipment characterized by controlling the output of said temperature control means based on the estimate is 
offered. 

[0014] And when presuming whenever [ processed temperature ], a thing [ that presumption is performed using 

a degree type ] according to claim 5 is [ like ] desirable, and it is [0015]. 

[Equation 4] 

W (n) = JW(«-/) 

[0016] However, estimate of whenever [ processed temperature / in / a W(n):time / n ]; 

T(n): Measurement temperature by the temperature detection means [ in / a time / n ]; 

aO --ak: Constant which specifies the dynamic characteristics of measurement temperature and whenever 

[ processed temperature ]; 

Being gained beforehand is desirable by performing the same heat treatment substantially with a processed 
object to the dummy wafer with which the constant (aO - ak) which comes out, exists and specifies the dynamic 
characteristics of measurement temperature and whenever [ processed temperature ] also in that case was 
equipped with the temperature detection means. 

[0017] In a configuration of that the heating field according to claim 6 according to said temperature control 
means like is divided into two or more zones, it is desirable to search for the dynamic characteristics of the 
temperature of the interior of a processing room and/or the exterior and whenever [ processed temperature ] for 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/21/2005 



JP,07-283158,A [DETAILED DESCRIPTION] 



Page 3 of 6 



every zone, to presume whenever [ actual processed temperature ] based on each dynamic characteristics, and to 
control the output of the temperature control means corresponding to each zone based on the estimate further 
again. 
[0018] 

[Function] Since this invention is constituted as mentioned above, it can do so the outstanding operation 
effectiveness which is described below. That is, since according to this invention the interior of a processing 
room and/or the dynamic characteristics of an outside temperature and whenever [ processed temperature ] are 
taken into consideration, the temperature of a processed object is presumed and the output of a temperature 
control means is adjusted based on the estimate, it is quickly [ correctly and ] controllable by the processing 
temperature of a request of whenever [ actual processed temperature ]. 

[0019] Moreover, since the temperature of the processed object which cannot be known can be searched for 
using the dummy wafer with which the temperature detection means was installed at the time of actual 
processing and the temperature of the processed object, the interior of a processing room, and/or dynamic 
characteristics with an outside temperature can be approximated with the function of a primary or secondary 
delay system, the temperature of a processed object can be presumed simpler. 

[0020] Furthermore, since the temperature of a processed object is dynamically presumed for every zone even if 
it is the case of a configuration of having two or more heating zones, a batch type can be heat-treated at more 
uniform processing temperature. 
[0021] 

[Example] The thermal treatment equipment constituted based on this invention is explained to a detail about 
one example applied to the low pressure CVD system of a vertical mold, referring to an accompanying drawing 
below. 

[0022] The tube furnace 2 of the shape of a cylindrical shape which has the adiathermic crowning supported 
perpendicularly on the pedestal 1 which the low pressure CVD system shown in drawing 1 was constituted as a 
vertical mold heat treating furnace, and was fixed horizontally, The coil 4 of the shape of a cylindrical shape 
which has the crowning which consists of a quartz which vacated the predetermined spacing 3 inside the tube 
furnace 2, and was inserted in it, The heating means 5 which was spirally arranged by the inner circle wall of 
the above-mentioned tube furnace 2 and which consists of heaters, such as a resistance heating element, for 
example, The principal part consists of elevator styles 7 for going up and down the wafer boat 6 which consists 
of a quartz which can carry out array maintenance of a majority of two or more processed objects (or dummy 
wafer) W, for example, the semi-conductor wafers, perpendicularly in the level condition, and this wafer boat 6. 

[0023] Furthermore, the inlet 8 which is open for free passage at the above-mentioned spacing 3 is installed in 
the pars basilaris ossis occipitalis of the above-mentioned tube furnace 2, and it is possible to supply cooling air 
in the above-mentioned spacing 3 by the air-supply fan 10 connected through the suitable manifold 9. 
Moreover, the exhaust port 1 1 which is open for free passage at the above-mentioned spacing 3 as well as the 
crowning of the above-mentioned tube furnace 2 is installed, and it is constituted so that it may be possible to 
exhaust the air in the above-mentioned spacing 3. 

[0024] Moreover, the reactant gas supply line 12 connected through the flow rate control unit is established in 
the source of gas which is not illustrated at the pars basilaris ossis occipitalis of the above-mentioned coil 4, and 
it is possible to introduce predetermined reactant gas into the processing room 13 inside the above-mentioned 
coil 4. Furthermore the exhaust pipe way 14 connected to exhaust air means, such as a vacuum pump which is 
not illustrated, is connected to the pars basilaris ossis occipitalis of the above-mentioned coil 4, and it is 
constituted so that it may be possible to carry out vacuum suction of the inside of the above-mentioned 
processing room 13 to a predetermined pressure. 

[0025] Moreover, by the above-mentioned wafer boat's 6 equipping with the lid 16 the bottom of attaching part 
6a which holds the semi-conductor wafer (or dummy wafer) W in the shape of multistage through the heat 
insulating mould 15, and raising the above-mentioned wafer boat 6 by the above-mentioned elevator style 7 
Since the above-mentioned lid 16 is able to close airtightly opening of the pars basilaris ossis occipitalis of the 
above-mentioned coil 4 At the time of processing, vacuum suction of the inside of the above-mentioned 
processing room 13 is carried out using the above-mentioned exhaust pipe way 14, and performing the exhaust 
air from the above-mentioned exhaust pipe way 10 further, it is constituted so that it may be possible to 
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introduce predetermined reactant gas in the above-mentioned processing room 1 3 from the above-mentioned 
reactant gas supply line 12. 

[0026] Next, the temperature control system of the vertical mold heat treating furnace constituted as mentioned 
above is explained. The temperature control system is constituted from the temperature control section 1 8 for 
controlling the power converter 17, up heater 5a by which division arrangement is carried out, center-section 
heater 5b and lower heater 5c, and the power converter 17 for controlling the amount of heating of those 
heaters, for example, SCR, by plurality (the example of illustration the upper part, a center section, the lower 
part) along the array direction of the semi-conductor wafer W. 

[0027] And temperature sensor 19a installed for every heating zone in a coil 4 so that the temperature control 
section 1 8 may be mentioned later, A/D-converter 1 8a for changing into digital electromotive force 
(temperature) data the electromotive force sent from the thermocouple of R type which consists of 19b and 19c, 
for example, platinum / platinum / rhodium, Wafer temperature presumption machine 1 8b which presumes 
wafer temperature based on the presumed type later mentioned from the above-mentioned temperature data, 
The output command value over a heater based on the wafer temperature presumed with the wafer temperature 
presumption vessel For example, output calculator 1 8c calculated with a PID algorithm, It consists of 1 8d of 
data converters for changing the command value over a heater into the signal which suits the input specification 
of a power converter 1 7 as digital value. 

[0028] In addition, although the configuration which divides a heating zone into three and installs the 
temperature sensor corresponding to the interior of a coil 4 to each heating zone, respectively is adopted in the 
example of illustration, this invention is not limited to this configuration. For example, it is applicable also to 
the processor which heats the processing interior of a room with a single heating means, or the processor 
divided into the zone of the number of arbitration. Moreover, although installed in the above-mentioned 
example also about the temperature sensor corresponding to each heating zone of the coil 4 interior, this 
invention is not limited to this configuration. For example, if it is also possible to adopt the configuration which 
forms the temperature sensor of the exterior of a coil 4, and it is possible to perform dynamic related attachment 
of the temperature detected by the temperature sensor, whenever [ processing room temperature ], or, whenever 
[ processed temperature ] by presumed machine 1 8b so that it may mention later, a temperature sensor can 
install the number of arbitration in the location of the arbitration of the interior of a processing room, and/or the 
exterior. 

[0029] Next, it explains, referring to drawing 1 about actuation of the low pressure CVD system formed as 
mentioned above. 

[0030] 1. According to definite **** this invention of a presumed type, it is necessary to install the dummy 
wafer with which the temperature sensor was installed for every heating zone, to perform actual heat treatment 
and same processing, and to ask for the dynamic relational expression of the optimal dummy wafer temperature 
and the temperature detected by the temperature sensors 19a, 19b, and 19c installed in the coil 4. That is, power 
is impressed to the heating apparatus 5 first installed in the wall of a tube furnace 2 like actual heat treatment, a 
coil 4 is heated, and the internal temperature is raised even at 500 degrees C. Subsequently, a lid 16 is opened 
wide and the wafer boat 6 by which the dummy wafer was installed in the location corresponding to each 
heating zone is loaded. Although the temperature in a coil 4 descends in order that the interior of a coil 4 may 
be [ initiation / of this boat load actuation ] open for free passage with the open air, by completing boat load 
actuation and carrying out the closedown of the lid 16, the temperature in a coil 4 starts to go up, and is again 
converged on 500 degrees C after predetermined time termination. Then, after raising processing temperature, 
for example, 600 degrees C, further, raw gas, such as SiH4 gas, is introduced from the reactant gas supply line 
12, and a dummy wafer is received. For example, after performing membrane formation processing of polish 
recon in the reduced pressure ambient atmosphere of O.lTorr(s) and completing predetermined heat treatment, a 
series of actuation is ended by opening a lid 16 wide again, picking out the wafer boat 6 from a coil 4, and 
stopping a lid 16. 

[003 1 ] While the above-mentioned heat treatment is performed according to this invention, with and the 
thermometric element installed in the dummy wafer So that the temperature of a dummy wafer may become the 
optimal for every zone Heating apparatus 5a of each zone, The output of 5b and 5c is controlled, and the 
dynamic relations of the temperature of the dummy wafer in that case and the internal temperature sensors 19a, 
19b, and 19c of a coil 4 are approximated by the following presumed type, and are stored in wafer temperature 
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presumption machine 18b. 

[0032] 

[Equation 5] 

W (n) =|W(«-/) 

[0033] However, estimate of whenever [ processed temperature / in / a W(n):time / n ]; 

T(n): Measurement temperature by the temperature detection means [ in / a time / n ]; 

aO -ak: Constant which specifies the dynamic characteristics of measurement temperature and whenever 

[ processed temperature ]; 

[0034] 2. in processing to the processing-mode actual condition, power is impressed to the heating apparatus 5 
first installed in the wall of a tube furnace 2, a coil 4 is heated, and it raises the internal temperature even at 500 
degrees C. Subsequently, a lid 16 is opened wide and the semi-conductor wafer W which is a processed object 
loads the wafer boat 6 by which predetermined number-of-sheets installation was carried out to the location 
corresponding to each heating zone. And it is in the condition which decompressed the inside of a coil 4, 
predetermined pressures, for example, O.lTorr(s), and it is possible by introducing raw gas, for example, SiH4 
gas etc., from the reactant gas supply line 12 to perform membrane formation processing of desired polish recon 
to a processed object. And after predetermined heat treatment is completed, a series of actuation is ended by 
suspending supply of raw gas, opening a lid 16 wide, picking out the wafer boat 6 from a coil 4, and stopping a 
lid 16. 

[0035] Temperature sensor 19a which was installed in the coil 4 interior according to this invention when 
performing temperature control of the above thermal treatment equipments, The temperature of the section of a 
reaction is supervised by 19b and 19c. Those temperature sensor 19a, 19b and 19c, for example, the 
electromotive force signal of a thermocouple, are changed into the temperature data of a fixed time interval by 
A/D-converter 1 8a, and wafer temperature is dynamically presumed in wafer temperature presumption machine 
18b based on the above-mentioned presumed type from the temperature data. And the output command value 
over the heating means 5, such as a heater, based on the wafer temperature presumed in the above-mentioned 
wafer temperature presumption machine 18b For example, are calculated using a PID algorithm, and it is sent to 
1 8d of data converters so that the output command value over the heater as digital value may suit the input 
specification of the power converters 17, such as SCR, further. The output of a power converter 17 is adjusted 
based on the signal from there, and the output of the heating means 5a, 5b, and 5c corresponding to each heating 
zone is adjusted. 

[0036] Since each wafer temperature at the time is dynamically presumed based on the signal from a 
temperature sensor using the above operation mechanisms according to this invention, desired temperature 
control can be performed far more correctly than the conventional approach and quickly. 
[0037] Next, the effectiveness which was excellent in this invention which is constituted as mentioned above 
and operates is explained, referring to drawing 2 and drawing 3 . for example, when wafer temperature is 
statically presumed with the signal from a temperature sensor like before When a temperature change as made 
carry out a temperature up to drawing 2 along with the lamp rise curve shown as a continuous line and shown 
with an alternate long and short dash line at the time of ** is detected For example, in fact, although the high 
thing was presumed only deltat degree C rather than detection temperature as a dotted line showed wafer 
temperature, and temperature control was performed based on it, since wafer temperature showed a delay 
system as a two-dot chain line shows, the actual condition was not able to perform exact and quick temperature 
control. 

[0038] However, since the value near the wafer temperature shown with the two-dot chain line is presumed and 
temperature control is performed based on it as a dotted line shows for example, wafer temperature when a 
temperature up tends to be carried out along with a lamp rise curve as shown in drawing 3 as a continuous line 
according to this invention and a temperature change as shown with an alternate long and short dash line is 
detected, it becomes possible to perform more exact and quick temperature control. 

[0039] In addition, in the above example, although the low pressure CVD system of a batch type was mentioned 
as the example and this invention was explained, this invention is not limited to this example and it cannot be 
overemphasized that it is possible an atmospheric pressure CVD system, dispersion equipment, an oxidation 
system, membrane formation equipment, and to apply also to the thermal treatment equipment of single wafer 
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processing further. 
[0040] 

[Effect of the Invention] Since according to this invention the interior of a processing room and/or the dynamic 
characteristics of an outside temperature and whenever [ processed temperature ] are taken into consideration, 
the temperature of a processed object is presumed and the output of a temperature control means is adjusted 
based on the estimate as explained above, it is quickly [ correctly and ] controllable by the processing 
temperature of a request of whenever [ actual processed temperature ]. 

[0041] Moreover, since the temperature of the processed object which cannot be known can be searched for 
using the dummy wafer with which the temperature detection means was installed at the time of actual 
processing and the temperature of the processed object, the interior of a processing room, and/or dynamic 
characteristics with an outside temperature can be approximated with the function of a primary or secondary 
delay system, the temperature of a processed object can be presumed simpler. 

[0042] Furthermore, since the temperature of a processed object is dynamically presumed for every zone even if 
it is the case of a configuration of having two or more heating zones, a batch type can be heat-treated at more 
uniform processing temperature. 



[Translation done.] 
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[Drawing 3] 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim 1] In the thermal treatment equipment for heat-treating the processed object arranged in the processing 
interior of a room with the raw gas which carried out the temperature up with the temperature control means 
installed in the exterior of the processing room, and was introduced into the processing interior of a room, 
The presumed machine which presumes the temperature of a processed object based on the signal from the 
temperature detection means currently installed in the interior and/or the exterior of said processing room, 
The thermal treatment equipment characterized by having a temperature selector for calculating and controlling 
the output of said temperature control means based on estimate with the presumed machine. 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] Claim 4 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Claim 4] In heat-treating the processed object arranged in the processing interior of a room with the raw gas 
which carried out the temperature up with the temperature control means installed in the exterior of the 
processing room, and was introduced into the processing interior of a room, 

The temperature control approach of a thermal treatment equipment which acquires beforehand the dynamic 
characteristics of the temperature of the interior of a processing room, and/or the exterior, and whenever 
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[ processed temperature ], presumes whenever [ actual processed temperature ] based on the dynamic 
characteristics, and is characterized by controlling the output of said temperature control means based on the 
estimate. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0008 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0008] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical problem, 
invention according to claim 1 carries out the temperature up of the processed object arranged in the processing 
interior of a room with the temperature control means installed in the exterior of the processing room, and is 
characterized by the thermal treatment equipment for heat-treating with the raw gas introduced into the 
processing interior of a room possessing the following. The presumed machine which presumes the temperature 
of a processed object based on the signal from the temperature detection means currently installed in the interior 
and/or the exterior of said processing room The temperature selector for calculating and controlling the output 
of said temperature control means based on estimate with the presumed machine 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0013 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0013] Furthermore, the temperature up of the processed object which has been arranged in the processing 
interior of a room according to claim 4 is carried out with the temperature control means installed in the exterior 
of the processing room. In heat-treating with the raw gas introduced into the processing interior of a room, the 
dynamic characteristics of the temperature of the interior of a processing room and/or the exterior and whenever 
[ processed temperature ] is acquired beforehand. Whenever [ actual processed temperature ] is presumed based 
on the dynamic characteristics, and the temperature control approach of a thermal treatment equipment 
characterized by controlling the output of said temperature control means based on the estimate is offered. 



[Translation done.] 
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